Characterization of anti-Z-DNA antibody binding sites on Z-DNA by nuclear magnetic resonance spectroscopy.
Two monoclonal anti-Z-DNA antibodies, Z22 and Z44, were shown to bind to the oligonucleotides, d(CG)2 and d(CG)3, and to interact with different parts of the helix. 1H nuclear magnetic resonance spectroscopy showed that Fab fragments stabilize an ordered structure in the tetranucleotide d(CG)2. Nuclear Overhauser effects measured in the presence of Z22 Fab indicate a syn conformation of guanine residues of d(CG)2. Intermolecular transfer of saturation between the Fabs and bound d(CG)3 was detected by a saturation of the protein spectrum and observation of changes in the DNA spectrum. Antibodies with deuterated aromatic amino acids were prepared to eliminate the protein aromatic resonances and thereby allow a more detailed analysis of the transfer to the DNA base protons. The greatest transfer with Z44 was to the dC-5 protons although all of the base protons interact with this antibody. Little, if any, transfer to the DNA base protons was observed with Z22. These results are consistent with a Z44 binding site on the convex surface of the Z-helix (analogous to the major groove of B-DNA) and a Z22 binding site on the sugar-phosphate backbone.